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C08g-23/00 (17-04-72)... 
SIMP LE POLXiTTHER OUGOMERS - FURY LCLY CIDYL 
ETHeR^OPOLYlilN.; WITH TETRAHYDROFURAN.. 



Copolymerisation df t f urylglycidyl ether with tetrahydro- 
furan in the presence of BF-. -eEKerate and nucleophilic 
reagents, simple polyether oligomers suitable for further 
modification (through the ring double bonds, etc.) 
are obtained. In an example, 100 kg (1390 mol) of 
tetrahydrofur^n (I) are mixed with 12 kg (19£ mol) 
etByTelreirtTc^iUnd cooled to r6 to -8°C, the water content 
oust be 0.06-O.01Z. 0.84 kg (6;0 mol) of B.Fj.tetra- 
hydrofuranate are added, the whole is mixed for 10-15 
Din the acid value is noted and 180 kg (1170 mol) 
furylglycidyl.e,th^r,ajre_added over a6hr. period. The 
^during addition is kept at 6-18°C and is finally 
raised to 10-18° C for 2 hrs. while the mixture is 
Stirred. Completion of the reaction is observed chromato- 
araphically.' The acid polymerisate is treated with 
0 51 water and then with CaCO. at 15-30 C so that the 
*cfd ndV < Oj tag KOH/g. , Neutralisation products 



and excess CaC0 3 are removed by centrifugihg. A soln 
of the copolymer in (I) is treated with anionite AB-17 
at 15-40°C to reduce the acid no. to below 0.03 mg KOK/g 
and the B content to below O.0O1X. The copolymer is 
then dried in vacuo. The yield is 83. 6Z, OH group content 
4.45Z viscosity (30°C) 6.8 p, active O2 content rag. 
equiv/g 0.002, f.p.< -30°C, f urylglycidyl ether rings 
in copolymer wt.X 72.7. ^ 
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nOATOTOBKa HCXOAHOTO Cbipbfl . 

Cono^HMepH3auHH 

OqHCTKa nojiHMepH3aTa ot KaTa«nH3aTopa 

noiiHMepH3auHH ' 
CyiiiKa . conciJiHMepa^ 
Cono^HMepH3aimio upoboaht b . peaicrope, 
CHa6>KeHHOM MemajiKofi, ipy6aiuK0H, ofiparahtM . 
xojioiiHJihttHKOM, AawHKOM TeMnepaTypw, ao- 
aaTopoM ajih aioAa^H <J)ypHJHvniuHAfioro 3(J)Hpa 
b npoUecce CHHTe3ar 

vB.peaierop 3arpy»caiOT 100 'tea (1390 MOAb) ... 
TerparHApo<^ypaHa h 12 tea (194 moa6) 3th- 
JieHrjjHKOJiH. -^ CMecb : nepeMeuiHBaiOT npa ox-, 
jiajKAeHHH ,ao, TeMmepaTypu (-^-6) — (+8)°C. 
"CoAei»KaHHe;>:B^arH b cmcch flOAAepaoiBaioT e. 



UHOHHyio CMecb BUAep>KHBaiOT, iiepeMeuiHBaH, 
2 nac npH xeM-nepaType 10— 18°C. 

rio^HOTy BCTyn^eHHH <J)ypH^r^HUHjiHoro 3(J)H- 
20 pa b peaKUHio KOHTpo^HpyioT xpoMaTorpatJ)H- 

^« HM : MCTpAOM ( p 1 ^^ = 3,5- 

6,5 Bee. h). KHcnHH' fio^HM€pH3aT. c ue^bip Ae3- 

aKTHBaUHH KaT3JIH3aT0p ■ : yiBJiaMCHHIOT AO co- 

25 Aep>KaHHH BJiara 0,5% h o6pa6aTbiBaiOT yr^e- 

KHCJlblM KajlbUHeM." 

no^wMepH3af o6pa6aTb!BafOT co^hmh* yr^e- 
. KHcnoro xa^bUHH (npH 15 1 — 30°C ao siojiyneHun 
KHcnoTHoro . MHCJia «e fiojiee 0,1 Mz KQH/e. 
30 IlpoAyKTbi. Hefrrpa JiH3auHH \ h h36utok- ytr^KHC- 
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CnOCOB nOJiyHEHHJI OJIHPOMEPHblX nPOCTblX 
nOJIH3*HPOB 
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H3BecTCH onoco6 no.ny<ieHHH bJiwroMepHbix 
cpocTbix noJiH3(|)HpoB nyreM conbii h m ep H3 a uhh 
TerparHApoc^yipaHa h a/iKHJiniHuitttHoro acjmpa 
•.' b npHcyTCTBHM 3<|>HpaTa tpex<J)TopHCToro 6opa 
h Hyicneo<J)HJibHoro peareHTa. 

ripeauiaraeMMA cnoco6 upeAycMaTpHBaeT 
ipHMeweHHe b KaqecrBe coMOHOMepa ajih tct- 
panmp<xf>ypaHa 4>ypHaniHUHAHoro 3(|>Hpa, mo 
no3BOJifleT pacmHpHTb accopTHMenf ffipocTHx 

. IiOJIH3(})HpOB t CnO€06HbIX K AajIfaHeA-UieA MOAH- 

4>HKauHH (peaKUHH abohhhx CBflaeft. uHkjia 
• -a Ap.).- 1 

. JlpHMep 1. TexHOJiprRqecKHH aipouecc rio- 
jiyweHHH coiuwiHMepa coctoht h3 cjieAyiouuix 
CTa^Hfi: 

riOArbTOBKa HCXOAHpTO ChipbH 

ConoJiHMepH3auHH 

Ohhctk3 H0JiHMepH3aTa ot KaTajiH3aTopa 

. nOiIHM6pH33IlHH 

: . " Cyimca . conb^HMepa v 

ConojiHMq>H3auHK) lipoBOAflT b peaKTope, 
CHa6>KeHHOM Meraa^KOH, ipy6auiKOH, o6parabiM 
xo/ioAHjibHHKOM, Aaf^HKOM -TeMnepaTypw, ad- 
: aaTopoM xljih tfioAa^iH <})ypHjnvniuHAiioro s^npa 
b cpouecce ckhtq3&. 
/ . B peaKTop 3arpy>KaK)T 100 /ca (1390 ji«M6) 
reTparKApo^ypaHa h 12 (194 moa6) sth- 
:., JieHrJiHKo^H. CMecb nepeKeuiHBaiOT npH ox-. 
: ; >Aa»AeaHH ao TeMffiepaTypu (— 6) — (+8)°C. 
j^vCoAep>KaHHe ?BAarH a cmcch JiOAAep>KHBaK)T © 



npeAejiax 0,06—0,01%. JXajiee b peairrop bbo- 
Aht 0,84; kz (6,0 MOAb) TeTparHApo^ypanaTa 
^ropHCToro <5opa h Tiooie nepeMeniHBaHHH b 
TeqeHHe 10—15 muh oT6HpaioT *ipo6y Ha co- 
5 OTBercTBHe 3aAaHiibMy SHa^eHHio KHCJioTHoro . 

qHc^a. 3a*reM b peaicrop paBttoMepHo b Te*ie- 
.. HHe 6 hclc bhocht tynpnjiTJiwxHjmhLu a^H-p B 
KOJiH^ecTBe 180 kz (1 170 MOAb). 

■ .COOTHOUICHHC HCXOAHWX peareHTOB (BMOAb): 

10 ,TeTparHAp6(})ypaH 1, <})ypH^r^HUHAHbiH sfynp . 
0,87, STHJienrAHKOJib 0,139, TeTparHApo<|)ypaHaT 
<|)TopHCTpro 6opa 0,0042. TeMnepaxypy peaKUH- 

OHHOfl CMeCH B lipOUeCCe €HHT63a IlOAAepHCH- 

BaiOT b upeAejiax 6— 18°C. Tlocne OKOH^a«HJi 
15 A03HpoBa«HH 4 ) yP HJir< ! IHI W ffHa r 0 3<t>Hpa peaK- 
UHOHHyio CMecb BUAepxcHBaiOT, fiepeMWUHBan, 
2 nac npH TeMiiepaType 10— 18°C. 

, Ilo^HOTy BCTyiUieHHH <J)ypH^r^HUHAH6rO 3<J)H- . 

20 pa b peaKUHio KOHTpo^HpyioT xpoMatorpa4)H: 
j;^^ ;'\;MCTOAOM : ;= 3,5- , 

"6,5 Bee. h). Khcjihh noJiHMepH3aT c nenbip Ae3- . 

• aKTHBaUHH ' KaT3JIH3aTOp yBflaXCHHKDT AO CO- 

25 Aep)KaHHH .BJiarH 0,5% h : o6pa6aTbiBaiOT yrjie- . ; 

• KHCJIbIM KajlbUHeM." 

TIoA»MepH3aT o6pa6aTbiBaiOT co^hmh yr^e- 
.KHqioro KaAbUHfl <npH 15=— 30°C ao aojiyHenun ; 
KHC^oTHoro . MHCJia «e 6onee 0,1 mz KQH/2. : 
30 npoAyKT« HefrrpaiiH3auHH h H36wtok- y>rJi€KHC-. * 
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\noro .KajibUHH oT^ennipT ot HOJiHMepH3aTa aa 
AiiJibTpamioHHOH -ueHTpii'^yre: 

Pacraop comwiHMepa B .TTO, He BCTyriHBUieM 
; b peaKUHK), «oBTOp«b o6pa6aThiBaK>T 3hhohh- 
tom AB : 17 — 8iCc --• (i;2— .1,5 Bee m. aHHOHirra 
. Ha 10b. Bec-.-^. pacrBffpa) npn TeMiiepaType 
15_40°C noflyweHHH KHcnoTHoro incjia «e 
6oJiee 0,03 mz KOH/a h awepwaHHH 6opa He 
6ohee 0,001%. HefiTpajibHbiH n<wiHMepH3aT 
noABepraiOT cyuixe hor aaKyyMOM. ripn aTMOC- 
(pepHOM flaBJieHHH oTroHHeTCH oo-nbiuaa iacTb 
TT<I>, He BCTynHBHiero b peaKUHK), a 3aTeM co- 
noJiHMep cyiuaT noA BaKyyMOM (TeMJiepaTypa 
85— 110°C, ocTa-roiHoe jiaBJieHHe He 6ojiee 

10 MM pT. CT.) H aHHJIH3HpyWT Ha COOTBCTCTBHe 

jexHHqecKHM -rpeooBaHHHM. Buxoa coaiojiHMe- 

pa 83,6%. ; 

XapaKfepHcraka conoJiHMepa: 
CoAep«aHHe nwpoKCHJib- 

Hbix rpynn, % 
KncjioTHoe •qHCJio, mz 

KOH/100 a 
CoAepacaHHe 6opa, % 
BasKOCTb (xeMnepaTypa 

30°C), na 
CojiepjKaHHe aKTHBHoro 
. KHcnopoaa, mZ'SkbIz 
TeiunepaTypa 3acTbiBaHHH, 

°C HHxe 
CoAepinaHHe BBCHbeB $y- 
pHJirviHiuwHoro 3<pHpa b 

coHOAHMepe, Bee. % • --. 
SjieMeHTapHwfi cocraB (b %): C 61, n 
O 30,8. 

npHMep 2. no cnocooy, ooHcaHHOMy b 35 
npHMepe I, b peaKTop 3arpyxaK)T cjieayiomHe 
KOMOIOHeHTbl [b kz (b MOAb)]: 

TeTparHApoipypaH 100 

STHJieHiviHKOJib 4,5 

TeTpanmpo<pypaflaT 

• <propHcroro fiopa . 0,84 

<I>ypHArflHUHflpUH aflmp 64,3 
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10 



15 



20 



25 



30 



CootHOUieHHe HcxpAHWx peareHTOB ( MOAb): 
TeTparHApo(J)yp.aH in 
<P y p h ji r in h uh #h h h 3$Hp 

3THJieHI\nHKOJIb 

TeTpanuipoi|)ypaHaT <J>to- 
pHCtoro 6opa 



1,0 
0,3 
0,07 

0,0042 



Buxoa conoJiHMepa 65,5% coaepacaHHe 
pHJir^HUHA«oro 3<})Hpa 58 Bee. % 
XapaKTepHCTHKa conojiHMepa: 
CoAep>KaHHe rHapoKCHjib- 

Hux rpynn, % 
KHCJioraoe hhoio, Me 

KOH/e 
CoaepacaHHe BJiarH, % 
BH3K0CTb (TeMnepaTypa 

30°C) /is 

CoAepacaHHe: 
6opa, % 

aKTHBHoro KHcnopo^a, 

Me-9K6/e 
3BeabeB <J>ypHJirjiHUH;tHO- 

ro 3$Hpa b conoJiHMe- 

pe, Bee % 



4>y- 



3,2 

0,035 
0,01 

9,35 



0,001 
0,003 



56,8 
3$Hpa, 



% 



CoaepacaHHe 4)ypH^rJiHmiimoro 
Bee. 56,8. 

HeKoxopwe CBOHCTBa TioJiHScJwpypeTaHOB 

(OSy), CHHTe3HpOBaHHbIX Ha OCHOBe conanH- 

MepoB . TeTparHApo4>ypaHa c 4>ypHJirjimXHAHbiM 
3(bHpoM h Terpariwpo(t)ypaHa c oKHCbio npoflH- 
jieHa, npeAcraBJieHbi b Ta6jiHue. OSpasm* 
nay noJiyiajm npeAno^HMepwuM cnocoooM 
npH H30HH a h ara om HHfleKce— _ = 2,2. B Ka- 

qecrBe AHH30UHaHaraoro KOMJioaeHTa HcnoJib- 
30Ba;iH 2,4-TOJiyHJieHAHH30UHaHaT. npeiinoJiH- 
. Mepu crpyKiypHpoBajiH 7^™™*^^^ 
40 jieH-OT-2-xJiopaHHJiHHa (MOCA) , NCO/NHt = 
= 1/0,85. 06pa3UH oTBepwiaJiH tipa 100 C b 
teqeHHe 6 hclc. 



Ta6^naa 



06paaeu- 



4>H3HKO-MexaHHqeCKHe 
noKa3atejiH 
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TepMOCTa6HJibHOCTb 



noTepa Beca.(B %) npH 
TeMneparype, C 



100 



200 



400 



500 



n.S.y. na ocHOBe 
conaaHMepa Tr<t 
h <J>ypHJirjinmiA- 
Horo 9(J)Hpa 

n3.y. Ha ocHoee 



220 



340 



76 



208 



2,29 



5,6 



0,8 



10 



64 



a 95 77,5 I 90 
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Cnocofi flio/iy«ieHHH oJi*iroMepHbix jipocTbi> 
noaH3<i>HpoB nyreM conoJiHMepH3auHH Terpa- 
pmpo^ypaHa h OHUHAHord 3<|>Hpa a opHcyT- 
ctbhh s^Hpata Tpex<})TopHCToro 6opa h Hyicne- 



o<|)H^b«HX peareHTOB; otauhcuow^uUcsi to*, mto, 
c nwibio paouHpeHHH accoprwMeHTa hojih3<J)h- 

pOB, CnOCOfiHHX K JtfUTbHeiimeii -MOAH^HKaUHH, 

b KaqecTBe hcxoahopo iviHWWHoro 3(J)Hpa npn- 

M6HHI0T 4>ypHOT^HHHAHbIH 94>Hp. 



PeASKTop Jl. yuiaKOsa 



CocraBHTOib C Epo4>ceBa. 
Texpea E. EopHcoua 



KoppeKTOp E. ycoea 



3aKa3 929/16 . . Ha jl M 407 . . THpa* 448 ; nonnHCHoe 

UHHHI1H KoMHTCTa no aenaM H3o6peTeHHfl h orepbrrHfi npH CoeeTe Mhhhctoob CCCH 
. . MoatBa, }K-35» Payniacaa Ha6„ &. 4/5 
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